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Introduction Maps and Figures Environmental Challenges Continued

_ Globally, climate change presents major implications for the development of fossils fuels. Climate change is especially relevant
In the Arctic, where surface air temperatures warm at approximately twice the global rate (Anisimov et al., 2007). The Arctic is

... also one of the world’s most significant regions of untapped oil and gas; in Russia, the region comprises over 35,700 billion

~ cubic meters of natural gas (Figures 1 & 3) and over 2,300 million metric tons of oil and condensate (Figures 2 & 4)

(Stephenson & Agnew, 2015; Ministry of Natural Resources, 2018). Both globally and in Russia’s Arctic, fossil fuel

development depends upon a complex entanglement of local firms, extraction sites and distribution systems (Figures 5 & 6). In

. particular, Russia’s distribution network, and the state’s control over it, plays a key role in linking local production to global
consumption (Stephenson & Agnew, 2015). Russia relies on over 10,000 kilometers of pipeline as well as the emerging
Northern Sea Route (NSR) to bring Arctic hydrocarbons to market, East and West (Figure 6) (Stephenson & Agnew, 2015).
However, environmental factors such as climate, sea ice, permafrost and geographic remoteness, as well as infrastructure
capabilities and global market demand emerge as key constraints to fossil fuel development at local, national and global scales

Further, thawing permafrost poses a challenge ecologically, as sensitive Arctic environments become exposed to organic,
chemical and radioactive wastes which once remained frozen in the ground. Because infrastructure designed for the disposal of
waste and pollution also risks damage, important hydrological resources also become at risk (Pavlenko & Glukhareva, 2010).
Beyond changing permafrost dynamics, increased sea level rise and coastal erosion pose threats to ports, tanker terminals and
other infrastructure crucial to the transportation of oil and gas via the Northern Sea Route, and coastal settlements in particular
are vulnerable to damage or even relocation. Further, as shown in Figures 1 & 2, Russia has several offshore oil and gas fields.
Here, rising sea levels place greater barometric pressure on underwater pipelines, presenting the possibility of damage or even
rupture, which would devastate the sensitive Arctic marine environment (Pavlenko & Glukhareva, 2010).
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According to the International Panel on Climate Change, human influence on the climate is the dominant cause of observed
> j . warming since the mid-twentieth century (Allen et al., 2018). As a result of anthropogenic climate change, the world is
" experiencing profound alterations to human and natural systems, such as droughts, floods, sea level rise, increasingly severe
" weather events, among other ramifications. The Arctic is one of several ecosystems identified as being most at risk for severe
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'-1 the pipelines (I"azpom, 2019). Other fields rely on the Northern Sea Route to ship hydrocarbons to markets; these fields and .:. - : - !

_ their associated ports were identified in a similar manner by analyzing project information included on Russian company

™ websites, in the Russian media and in a presentation by Russian state owned company Rosatom (Ruksha, 2019). Once the fields , - climate change impacts (Allen et al., 2018). Despite environmental changes caused by global warming and the challenges they
: : : - - : : : " , : S pose to hydrocarbon development, Arctic fossil fuels will likely be on the forefront of Russia’s economic development in years
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_ _ _ _ _ _ _ _ ' LSty = to come. With over 35,700 billion cubic meters of recoverable natural gas and 2,300 million metric tons of recoverable oil and
‘ Ru33|_an ports in the Arctic, as well as Google Earth Imagery for ports not included in the index (National Geospatial i ) . ow @ condensate, it is important to consider the future ramifications that the consumption of such fossil fuels will have on the
Intelligence Agency, 2019.) F{ - " 5 climate, Arctic ecosystems and the world. But, Russia shows no intent to transition away from fossil fuel development in the

near future. Thus, as the Arctic’s physical environment continues to change in response to warming temperatures, it will
become increasingly important to understand how the network of fossil fuel extraction and distribution activity in Russia’s

-2 Arctic continues to develop and evolve in response. More research is needed on the complex multi-scalar relationships between
climate change and fossil fuel extraction and distribution in the Russian Arctic.

Arctic LNG 2
19.5 million
metric tons

Payaha
Crude Oil
? 10 million
metric tons

e

-

Resources of Russia” dataset, and 1s intended to provide a general understanding of permafrost cover from a broad perspective
"~ (Stolbovoi & McCallum, 2002).

** Values denote volume of
hydrocarbons to be shipped via
NSR by 2024.
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